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Abstract 
This research aimed to create a Nutrition Therapy System (NTS) using Internet Technology for monitoring and 
controlling the nutrition for elderly with diabetes. The system's basic functions include a patient management 
subsystem, an electronic logbook, a nutrition module, a dictionary for diabetes-related terminology, a diabetic-
physician data transfer module and an on-line help capability. NTS provides a data capturing capability, trend 
analysis, and nutrition decision support to improve the monitoring and maintenance of diabetes. It was designed to be 
used by both a physician and a patient and can also serve as a useful knowledge aid for a new diabetic. Its basic 
advantages lie in its comprehensiveness and flexibility. It is also user-friendly, easy to operate, and does not require 
any previous computer experience. The NTS was highly acceptable: 85% patients found it easy to operate while 83% 
found it useful. The NTS was thus a feasible model of computer-based in diabetes care and it is warranted the cost-
effectiveness. 
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1. Introduction 
Diabetes mellitus is a metabolic disorder characterized by chronic hyperglycemia with disturbances of 
carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action, or 
both [1]. The urban population in developing countries is projected to double between 2000 and 2030. 
The most important demographic change to diabetes prevalence across the world appears to be the 
increase in the proportion of people> 65 years of age [2]. In Thailand, it already accounts for 
approximately two-thirds of all individuals with diabetes [3]. Diabetes is a chronic disease that requires 
Nutrition therapy to reduce complications. The management of Nutrition is a critical part of diabetes care. 
Balancing the right amount of carbohydrates, fat, protein along with fibre, vitamins and minerals helps us 
to maintain a healthy diet and a healthy lifestyle. The link between diabetes and diet has been well 
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documented, as has the importance of diet in conjunction with medical interventions for diabetes [4]. 
Patients often look to their primary care physicians for advice about general diabetes care, including diet, 
but survey studies have revealed that doctors feel uncomfortable advising patients on the sensitive issues 
of weight loss and diet [5]. Many researches are demonstrating that nutrition therapy by a dietitian 
professional is a key component of diabetes management and a complement to treatment of diabetes by 
physicians [6, 8]. The aim of this study, therefore, was to create a nutrition therapy system (NTS) which 
allowed the diabetic patients to have 24-hour access. With the advantage of Internet technology, NTS can 
be a powerful support for diabetes nutrition and self-management care. Furthermore elderly with diabetes, 
there is at least one extra consideration for nutritional needs and that is the question of how blood sugar 
levels will respond to different diets. The integration of nutrition management into diabetes care has the 
potential to improve patients' diabetes management and to lessen the burden on physicians to provide 
nutrition information [7].   
2.  Materials and methods 
The NTS is an online system, free access, using Thai database system with a graphical user interface. 
It was designed to cater to the local Thai Food according to the eating habits. The nutrition information is 
mainly based on the Bureau of Nutrition, Ministry of Public Health of Thailand. NTS consists of three 
subsystems. All individual data will be not accessed without the password. In the first part, it is the 
nutrition system.  This system can collect and calculate the calorie in each meal, and patients can use it to 
ask questions and obtain suggestions from health professionals. The second subsystem is to record and 
control the weight. It makes the patient aware of their food. The knowledge of nutrition and health recipe 
is provided.  The third subsystem is to following the weight instruction which support meetings run by 
social network or web blog. In those meetings, the patient could get together with people in the same 
situation as them and could share complaints and advice. The physician or dietitian professional can give 
an advice via this administration system.  The basis of nutrition and healthy recipes can be shared. The 
elder could find more friends and monitor their health via NTS.  Furthermore, the award system is used to 
predispose the patient for controlling and continuous to use the system.  It would educate and reinforce 
patients’ dietary knowledge. Patients can insert the data every meal and every day. The activity record 
was the same size as a food item record. After update the data via web browser, the NTS could analyze 
the data as well as its calorie content, was then shown on the screen of the nutrition diary. It is 
immediately analysis of the carbohydrate, protein and fat content of a meal. The system’s security 
procedures prevented unauthorized persons from accessing the database.   
To find out the satisfaction of the system, 100 elder diabetes patients were selected by simple 
randomization from the Health Promotion Hospital and Fort Suranari Hospital. The questionnaire was 
used to assess: (1) satisfaction with and acceptability of the NTS to the user; (2) any technical problems; 
(3) regularity of use of the system. The patient was taught how to log on to the NTS and how to record the 
dietary data. There was a trial period of two weeks before the start of the study. During this run-in period 
and during the study period, patients had free, 24-hour access every day to the NTS via the internet 
connection. They were asked to access the system twice each week. During the control period, patients 
had conventional follow-up consultations with the diabetes team. 
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Fig.1. Structure of the NTS 
 
 
 
 
 
 
 
Fig. 2. The screen of the nutrition diary 
3. Results 
The results of randomized controlled trials were identified. The questionnaire results are shown in 
Tables 1. The majority (95%) of the patients agreed that the system was easy to use. Most of them also 
agreed that the NTS provided the precise information (86%), content (86%), report (87%) and sufficient 
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information (86%). Thirty patients had strongly agreed that the system provided up to date information. 
However, the system needs to improve the accuracy and user friendly.  The overview of system, the user 
satisfied with the system (86%).   
 
Table 1. Summary of questionnaire responses regarding attitude to the NTS (n=100) 
 Strongly agree Agree Equivocal Disagree Strongly disagree 
Is the system successful? 12 70 16 2 - 
Are you satisfied with the system? 11 75 14 - - 
Does the system provide the precise 
information you need? 
25 61 10 4 - 
Does the information content meet your 
needs? 
24 63 13 - - 
Does the system provide reports that seem to 
be just about exactly what you need? 
20 67 10 3 - 
Does the system provide sufficient 
information? 
25 61 14 - - 
Is the system accurate? 15 57 25 3 - 
Are you satisfied with the accuracy of the 
system? 
17 55 21 7 - 
Do you think the output is presented in a 
useful format? 
14 73 10 3 - 
Is the information clear? 12 57 25 6 - 
Is the system user friendly? 13 69 10 8 - 
Is the system easy to use? 28 67 5 - - 
Do you get the information you need in time? 25 61 14 - - 
Does the system provide up-to-date 
information? 
30 70 - - - 
      
4. Discussion 
The NTS proved to be valuable in promoting the use of computer-based in the management of diabetes 
mellitus. With the NTS, for the first time, the patient compliance with the meal plan suggestion. The 
immediate feedback to the patients on their calorie intake and proportion of nutrients provided important 
dietary education for them.  As patients explore the content of the system, they may feel motivated to take 
steps to follow therapy recommendations. The content information may list behaviors that could be 
followed to achieve desired outcomes. The presentation of these behaviors may stimulate a positive 
behavior change in a way that could not be achieved in a health office or clinic visit. Additionally, NTS 
focus on the support aspect of diabetes self-management and guide patients in making and maintaining 
choices that promote positive outcomes. To improve this system in the future, it may provide daily or 
weekly newsletters or short reminders that can be personally motivating. NTS might more  complete  if 
offer online support groups specifically targeting behavioral goals, including weight loss, fitness, and 
improving clinical indicators.  The patients’ questionnaires concentrations strongly suggest the value of 
system for the close monitoring of blood sugar levels and blood pressure.              
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